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1.0 SCOPE 



This document describes the functional characteristics of the IFX/7902 logic nodule 
contained in the TEIJSFIUS T3281 Disk Controller. The module is designed to supply 
interface functions isetween the controller's internal processor and the 7902 modules 
which cOT^rise the controller Interface to the Xerox Sigma I/O processor, 

1.1 DEFINITI(»I OF TEKHS 

In the following description the terms "processor", "lOP" and "CPU" are used as 
follows: 

processor - refers to the microprocessor function described in Reference 2,2 
iOP - refers to the input/output processor function of the Xeros Sigma computer 
CPD - refers to the Xerox Sigma cooputer 

2.0 APPLICABLE REFERENCE DOCUMENTS 



2.1 
2.2 
2.3 
2.4 
2.5 
2.6 
2.7 



SS-600-0064-1A ^ 
SS-600-0050-1A ^ 
SS-600-0056-1A^ 
SS-600-0052-1A J 
SS-600-D057-1A-' 
XDS 900973D " 
SS-600-0054-1A ^ 



Telefile Model T3281 Disk Controller Product Specification 

Microprocessor Control Board Product Specification 

Disk Drive Interface Product Specification 

Quad Port Data Buffer Product Specification 

T7902 Product Specification 

XDS SIGMA Computer Systems Interface Design Manual 

Data Encoder/Decoder Product Specification 



3.0 GENERAL 

The IPX/7902 module interfaices to other components of the T3281 controller as shown 
in Figure 3-1. The nodule CMmrunicates with and ii controlled by the processor 
function described in Reference 2.2. It provides an adapter function between the 
7902 modules (Reference 2.51 and the processor and data buffer (Reference 2,41 
functions. The IPX module and the two 7902 modules coB5>rl8e the controller interface 
to the Xerox Sigma series I/O processor (lOPl • 

l^ie IFX module provides the following functions! 

a. control of data transmission between the 7902 and the data bufferi 

b. registers to hold STH, TDV, AIO and operational status bytes required by the 

I/O processor} - w. ^v » 

c. device selection and status response mi I/O instructions generated by the Xerox 

CPUi 

d. monitoring of 7902 status fay the processor^ 

e. monitoring by the processor of the order byte received from the IOP during 
order'-out service connections i 

£. control by the processor of intemqpt and order-in calls seht to the IOP i 

g. attention interrupt stbrei 

b. device internet modifier bit store i 

i. release interrupt mark store. 



This documant indudts tfatt and intoriMrtion wtileh it contldcrtd praptMiry to 
Telefil* Computer Products. Inc. Raproduclion. duplication. dltclo«u*» or dia- 
aamination, tn witola or in part to otitar* than rapreaantativas of ttia Unitad Stataa 
Govammani ahall not ba mada without prior wriltan auttiortzatlon ol Talafila 
Computar Products, inc. Notwithstanding ih» fomgoing, uaa o( ttia data or infor- 
rnation in whola or in part tor doaign. precMfamant or mamilactuiw ia aukilly 
fortxddan. 
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r L The processor micro code wiU set up most status and control functions at the 7902 
V^ interface. However, there are some functions required during the execution of I/O 
instructions generated by the CPU in which the timing requirements are too restric- 
tive to allow any involvement of the processor in their execution. In these cases, 
the IPX hardware will handle these functions. The operaUon of the IFX for various 
I/O commands or functions is described briefly in the following. 

3.1 DEVICE SELECTIC3N--I/0 INSTRUCTIONS 

Inpat/0ul5)ut instructions SIO, TIO, HIO and TDV all address discrete devices **ich 
must be selected in order to return status to pirovide proper condition code tsee 
3.8) and status response to the lOP. The selecUon function and response is accom- 
plished by the IFX hardware in order to provide minimal lOP bandwidth usage by I/O 
instructions. 

The controller processor, when the controller is not busy, may be selecting devices 
in order to obtain status, or for operational purposes in the case of in-Une 
diagnostics, disk bade up on tape, etc. The potential confUct of the processor 
and the lOP will be resolved in the following way: 



a. 






the processor, if it is selecting devices for any purpose when the controller 
is not busy executing orders received from the lOP, will set one of two control 
bits indicating the device interface funcUons are busy in a "monitoring" or 
"operating" mode (see Reference 2.7, Section 3.14.5). 



b. an I/O instruction received when the "monitoring" bit is set will cause the 
(^ following events: 

► 1. a SUSPEND signal will be issued to the processors ten5>orarily stopping its 

operation; ,,, ,. ji.-w*.j 

2 any device tag function estabUshed by the processor will be inhibited; 

3. the device addjressed by the I/O instruction will be selected, status returned 
to generate proper condition code bits (see 3,8) and status byte; 

4. the tag function inhibit will be removed; 

5. the SUSPEND signal will be removed from the processor allowing it to resume 

running. 

c. an I/O instruction received when the "operating" bit is set will be rejected. 
The condition codes returned will indicate that "SIO may not be accepted or 
"controller busy with other device" as applicable. The STH status teee 4,41 
returned will indicate controller is "operationally" busy (bit 7 will be set) , 

3.2 START I/O— SIO 

Mhen an SIO is received from the lOP, the device will be selected as described in 
3.1. its status monitored, and if proper, the SIO will be accepted. The 7902 will 
go busy and automatically execute an order-out service call. The 7902 "busy status 
and "order received" status may be monitored by the processor as described in 4.2. 
The pScessor must, in executing its idle program, monitor this status frequently in 
order not to delay the start of order execution. 
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y once begun, execution of the order will continue until: 



* 



being executed i 
3 c. an I/O RESET oiccurs, or 
^d. an error Is detected in the order execution. 

, -«;» A <.>.^ processor will initiate an order-in service connection Csee 
For eases 1 and 4, the P^^^^^'^.^ti^t^tTToB «,« 7902 will go not busy or another 
o •»» &e a result of the order-in connection, tne /»u^ wixj. y« »*ww « j 
9.7). AS a result or "»« ^*» i-tter case, the order-out service connection will 
rJcSuSeffu^^^tiSin.'Srv.rz':;.*"^ -ordr receive." .tetu. <«e 4.2, 
set. 
cases 2 and 3 are described in other paragr^hs. 

3.3 TEST I/O — ^no 

The TIO instruction is used by the Xerox software to provide information nece^ 
Z determine the current status of ^J^^^!^ ^J^^Sri^rSc" feee^tsf I^d tJe 

sS^:SL"^:r <i^ t;/;^t^eXri.t^ S^V'S^ '' '^" 

XitS^ Siis instruction and no processor action is required. 

3.4 HALT I/0~HIO 

^^T^ - "t^«H^iLSr Se't;!c":e=?«2ef iic^»:s?r;n." 

go not busy and the processor will be interrupted. 

^ ^ J. *v- «%r,+w>ii«r Is not busy the addressed device will be 

but the processor will not be interrupted. 



3.5 TEST IJEVICE~TDV 



The TD» instruction -iU be ».ea to return . •«;*»L:^^'13StS^.rSe «»t 
the device end controller during or *°"~i°»^jf5'J'iS t^S^ Sarblts «,d 
rec«.t SIO. ^« ^i=%J» '^"^ Slf ^iSet? ^ ^^ of the IPX, r. opere- 
STie'SS:?. S i^naS^ S^ifL-d no proceor action i. required. 
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3 6 ACKNOWLEDGE I/O INTERRDPT—MO 

the I/O subsystem eailsing the Inte"^'- ?? !f!2^ teeeTe) bit prior to issuing 
itself but the processor -«t «»;^ *^^^ J^TtaS^ J^ a«lce idress prior to 

fi.l'fS'^^'S^Sto'^^i^ ll'^^^ro.^er^^^^^ b. ^ bara-are. 

3.7 I/O KESET 

— .^^i-SSrSSr^STr^'^^- ^f^£^'^ S5 Si'-stt!--.. 
p^Ssir Will be^errupted as described for an HIO. 

3.8 CONDITION CODE BITS CCl, CC2 

coualtion coae bits «:1 ^a =? - 5^^ r.o'fJlZ °.^'r^:S:"°Se1.. 
describe the general ""f^^ff^f » jff^^on staSs signals from the addressed 
^ 7902 '«"*«^%9«f"" f!J' ^aS«s «^ultion'«U control signals in 

kl/O instnjction. 
The condition code response for I/O instruction is shown in Table 3.1, 

4.0 TPX BLOCK DIAGRAM 

The block diagram for the IFX is shown in Figure 4-1. The characteristics of its 
S^ctio^l bl^s are described in the following, 

4.1 PROCESSOR INTERFACE 

control Of the irv7»2 «duie is |="^^j:>«j3s.rin^s:"~ut::g^nscasr'" 

which is described in Reference 2.2. It is assumea "» «» 
^f the rLder has a basic knowledge of the processor I/O, 

4.1.1 Processor Data Bus 

tz ^ ^-^^ r^^-r^^aSrsuTre^-a-mL^ToarLiJe^^:"^^ 

current sink: one TTL unit load maxixBum 

SSage: one TTL driver leakage load maximan 



i 



Iieakage: 
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1/0 
Instruction 


CCl 


CC2 


Significance 




v^/^^ 




filO 








I/O address recognized and SIO 


\ 












accepted. 















1 


I/O address recognised, SIO not 














accepted. 












1 


Not applicable. 












1 


1 


I/O address not recognized. 




' 






HIO 








1 


I/O address recognized and device 
not "busy" tAen halt occurred, 

. 1/0 address recognized and device 
■busy" *ihen halt occurred. 










1 





HIO not accepted; controller 
"busy" with device other than one 
addressed. 












1 


1 


I/O address not recognized. 








TIO 








I/O address recognized and SIO 
can currently be accepted. 









1 


I/O address recognized, but SIO 
cannot be currently accepted. 






(• 


1 





Not applicable. 






► 




1 


1 


I/O address not recognized. 








TDV 








I/O address recognized. 













1 


Device controller in test Bode. 












1 





Controller busy with a device 
other than one addressed. 












1 


1 


I/O address not recognized. 








AIO 








Mozaal interrupt recognition. 


1 




( 






1 


1 




Unusual condition*, interrupt 
condition, or controller is 
switched to a test node. 

Mot applicable. 








• I 




1 


> 


No interrupt recognition. 


„ 






•ah unusual condition i. one in »*hich the Seek t^i»f>«^«~'; 
mlul^al end, or trans«i..ion error .tor.ge element, ^r^ ^t 
in the previous operation. 






i 


i 




- 


^ 


W . — . . 

Table 3-1. Condition Codes for 1/0 
instructions 
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Figure k-\. IFX/7902 Block Diagram 
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The IPX interface to the processor data bus is accomplished by transceiver circuits. 
Se drivel porUon of the transceiver will be enabled only «hen the address block 
assigned to the module appears on the processor I/O address bus and an input opera- 
tion is being executed. 

control signals BLB-1, BMC3Jt-0, BSC-0 and BWC-0 will be used by the IPX to enable 
and time commands and data transfer from/to the processor: 

8LB-1 Interface vector left bank select. Enables module/processor I/O 

functions tAiea high. 

BiOJC-0 Processor master clock signal used to time data output and 
address changes. 

BSC-0, BWC-0 control signals which determine processor ii«>ut or output as per; 

BSC-0 BWC-0 

X No IPX I/O Punction 

1 Data output on bus by processor 
1 1 Data iiqput on bus to processor 

4.1.2 Address Decoder 

The address decoder receives and stores inputs from tte P^°°««°' t"J^f J" ^^f '^ 
address bus BIVADO through BIVM)7. The contents of the bus are latched into the 
decoder on the trailing edge of the master clock BMCIK-O, The contents of the 
?:Ses, Jn^^^tlon ^?h control signals BIB-l, BMOiC-O, BSC^ and BWC-0, are 
decoded to: 

a. Enable the transceiver drivers for any data input function with interface vector 
address 120e through ISTg, 

b. Produce register clocks or control functions for data output instructions with 
interface vector addresses of 1208 through IBTg Uef t bank) . The clocks or 
tont^tp Jses will be produced during the low portion of the processor master 
clock BMCLK-0 duty cycle. 

The address decoder will be implemented with high speed Schottky logic in order to 
Sintain minimum propagation delays. A summary of Interface vector address assign- 
ments for the IPX module is shown in Table 4-1. 
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ADDRESS 


BANK 


BIT 
FIELD 


FUNCTION 


COMMENT 


120 
(50) 


L 



7 


DATA 

IN 

INTERRUPT PENDING 

COUNT DONE 

UNUSUAL END 

PARITY ERROR 

ORDER RECEIVED 

BUSY 


IFX STATUS 
SEE k,2 ' 

READ ONLY 


121 
(51) 




(K7 


ORDER BYTE 


READ ONLY 
SEE 4.3 


122 
(52) 




0*7 


SIO, TIO, HIO STATUS 


READ ONLY 

SEE 4.4 CTABLE 4-2) 


123 . 
(53) 




0*7 


TDV STATUS 


BIDIRECTIONAL 

SEE 4,5 CTABLE 4-3) 


124 




0*7 


AlO STATUS 


BIDIRECTIONAL 

SEE 4.6 CTABLE 4-4) 


125 
(55) 




0*7 


OPERATIONAL STATUS 
(ORDER IN) 


BIDIRECTIONAL 
SEE 4.7 


126 
(56) 




(H7 


BYTE COUNTER - I OP 
LOWER BYTE 


READ ONLY 
^EE 4.8.4 


127 
(57) 




0*7 


BYTE COUNTER - lOP 
UPPER BYTE 


READ ONLY 
SEE 4.8,4 


130 
(58) 




0*7 


DATA CONTROL 

(lOP DATA TRANSFER) 


BIDIRECTIONAL 
SEE 4.8.5 


131 
(59) 




0*7 


MODIFIER BITS 
DEVICES 0*7 


READ ONLY 
SEE 4.9.1 


132 
(5A) 




0^7 


MODIFIER BITS 
DEVICES a*E 


READ ONLY 
SEE 4.9.1 


133 
(5B) 




0*7 


SET BIT STORE 


BIDIRECTIONAL 
SEE 4.12.1 


n't 




0.7 


RESET BIT STORE 


BIDIRECTIONAL 
SEE 4.12.2 


135 
(5D) 




0*7 


BIT STORE CONTENTS 
(DEVICE INTERRUPT FLAGS) 


READ ONLY 
SEE 4,13.1 



Table 4-1. 



IFX Interface Vector 
Address Assignment 

1/3 



SIZE 



CODEIDENTNO. 

51360 



SCALE 



SPEC. NO. 
SS-600-0058-1A 



REV. 



SHEET 12 OF 



TF400-00234A 



# 



ADDRESS 



136 
(5E) 



137 
(5F) 



140 
(60) 



141 
(61) 



142 (62) 



U3 (63) 



144 (64) 



145 (65) 



146 
(66) 



147 
(67) 



150 
(68) 



BANK 



BIT 
FIELD 



0*7 



0+7 




1 
2 
3 

4+7 



0+6 
7 



«K7 



0+7 



0*7 



0*7 



0+7 




1 
2 

3 
4 
5 
6 
7 




1 
2 
3 
4 
5 
6 
7 



FUNCTION 



INTERRUPT CALL 
(DEVICE INTERRUPT) 



CONTROL (RELEASE INTER- 
RUPT.DEVICE SELECT,ETC.) 

DUAL ADDRESS MODE 
DISK CONTROLLER LSB 



CONTROLLER ADDRESS LSB 
DEVICE ADDRESS 



7902 ONLINE 



I OP DATA A BYTE 



I OP DATA B BYTE 



I OP DATA C BYTE 



I OP DATA BYTE 



I OP DATA ALL BYTES 
(A. B, C. D) 



SIO 

HIO 

AlO 

FS 

ASC 

TIO 

TDV 

lORST (I/O RESET) 



EDX4 

EDX2 

STEP 

PHASE CLOCK 

I ERR 

ES 

ED 

RSA 



COMMENT 



BIDIRECTIONAL 
SEE 4.13.2 



BIDIRECTIONAL 
SEE 4,14 



READ ONLY . 
DEVICE LOGICAL 
ADDRESS FROM lOP 
SEE 4.15 



BIDIRECTIONAL 

7902 OFFLINE CONTROL 

SEE 4.17 



BIDIRECTIONAL 

TEST DATA 
SEE 4.18.1 



BIDIRECTIONAL 

TEST CONTROL 
I/O FUNCTIONS 
SEE 4.18.2 



BIDIRECTIONAL 

TEST CONTROL 
top TIMING 
SEE 4.18.2 



Table 4-1. IFX Interface Vector 
Address Assignment 
2/3 



SIZE 

A 



CODE IDENT NO. 

51360 



SCALI 



REV. 



SPEC. NO. 
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ADDRESS BANK 



151 
(69) 



152 

(6A) 



BIT 
FIELD 




1 

2 

3 
k 

5 
6 
7 



FUNCTION 



FSL 

CC1 (DOR) 

CC2 (I OR) 

CCH 

GIL 

CSL 

DX4 

RS 



COKMENT 



(K7 



FUNCTION RESPONSE LINES 
FRX0*FRX7 



READ ONLY 

TEST CONTROL 
7902/ I OP CONTROL 



READONLY 
SEE 'tJ8.2 



.1^ 



/ 



Table *-l. IFX Interface Vector 
Address Assignment 
3/3 



SIZE 

A 



CODE IDENT NO. 

51360 



SCALE 



SPEC. NO. 
SS-600-0058-1A 



REV. 




SHEET 1^ OF 
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4.2 IFX STATUS BYTE—INTERFACE VECTOR 1208 

«xe processor nay laonitor status of theIFX/7902 interface to the lOP via input func- 
SonHSlizing interface vector address 120 octal (left bank). The bit significance 
of tte status byte returned to the processor is described in the following, 



Bit 




I' 



Function 

DATA. When true, indicates that data transfers may be accomplished. 
See bit 1. 

IN. Indicates direcUon of data transfers between the 7902 and ICP. 
Bits and 1 define IFX/7902 operating modes peri 



Bit 
01 


Mode 


00 


Order out 


01 


Order in 


10 


Data out 


11 


Data in 



INTEFROPT PENDING. Set if an interrupt is pending Ussued, but not 
acknowledged by an AIO instruction). 

COUNT DONE. Set by the lOP via a terminal order when it has received 
or transmitted all data bytes for the current order. Bit also may be 
set by the processor (see 4.7). 

UNUSUAL END. Set by the lOP via a terminal order if an abnormal 
condiUon has been detected in the operation for the current order. 
Bit is set by the processor (see 4.7) if any error condition is 
detected in execution of an order as described in Section 4,3.2 of 
Reference 2.1. 

PARITY ERROR. Bit is set if parity error is detected in any data 
transmission between the lOP and IFX/7902. 

ORDER RECEIVED. Bit is set when an order byte is received from ^e 
lOP during an order out service connection. The bit may be reset by 
the processor (see 4.8,5). / 

BUSY. Bit is set %Aen an SIO has been accepted and indicates that 
the controller may process orders. Bit «il\?^ ""^^^^ ^^^^^f^ 
order appended to an order-in service «.nn^ti^ in ^^h unusu^ 
end is set or order chaining is not required, W an HIO or I/O RESET. 



SIZE CODEIOENTNO. 
A I S1360 

SCALE BEV. 



SPEC. NO. 
SS-600-0058-1A 
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d 



TF.S00-0023-2A 



f 



4.3 OSDEK BY1E~IOTERF«S VECTOR 1218 

The orter byte ecquired automatically by the 7902 as a result of aecaptance o£ an 

■^ :r:or„d fSing «y be^torea 2 th. P«o^- 'iSe'SS:/roSS°«presente. 

4 4 SIO, TIO, HIO STATUS— INTEPFACE VECTOR 1228 

s.n-T -s: sfr.n 2jr„u sus-» r-ss^s i»'^^ 

(i.e., hits 0, 4, 5, 6) ani l«t. 

4.5 TIW STtLTOS VtTE — IMTBKFRCE VBCTOR 123e 

The TDV status byte tuncUon consist, of a teaistar .ftich «y be l»»«!^,J?l"ff^'* 

"tf^sn-L'-r'^-^rr^^t^^'o^^i^TupS^tS'T.^-r^^^^^ 
n:Sof ri?ff'B.f.£^r Bi/.i^.--j -. -'SnSriJr.^tu^^St 

^Ti»^f ofS;^ iis^lSer ».cS:a'S Sr.^troUer. The byt. is claarea on 
acceptance of an SIO, by an HIO or I/O RESET, 

4.6 AIO STATUS BYTE—INTERFACE VECTOR 1248 

the termination of the order. Bat signiiicancc "* RESET, 

Table 4-4. The byte is cleared on acceptance of an SIO, by an HIO, AIO or I/O resex. 

The various interrupts initiated by either the lOP or the controller (device inter- 
rupts) are described in Section 4.5.2 of Reference 2.1. 

4 7 OPERATIONAL STATUS BYTE— INTERFACE VECTOR 1258 

^T^Vs^l^^^^Z^^*^^^ SS*SSk.S'4S2"SLess 12= octal, 
(left bank) . The bit significance of this data is: 



SIZE 

A 



CODEIDENTNO. 

51360 



SPEC. NO. 
SS-600-0058-1A 



SCALE _REy^ [sheet ^^ OF 



TF400-«023-2A 



r 



BIT 
POSITION 


FUNCTION 


VALUE 


MEANING 





Interrupt Pending 


1 


Set If Interrupt is pending 
1 issued, but not acknowledged 
by an AlO Instruction, 


1.2 


Device Condition 




Describes the current device 
condition as follows: 






00 


Device "ready". 






01 


Device "not operational". 






10 


Device "unavailable" (reserved 
by other controller). 






11 


Device "busy". 


3 


Mode 


1 


Always set to automatic mode. 


k 


Unusual End 


I 


Set If previous controller 
operation terminated with 
"unusual end". 


5.6 


Controller Condition 




Describes the current controller 
condition as follows^ 






00 


Controller "ready". 






01 


Controller "not operational". 






10 


Not applicable. 






11 


Controller "busy". 


7 


Processor Busy 


1 


Processor Is busy with device 
Interface executing some function 
not Initiated by the CPU I.e., 
tn-IIke diagnostic, disk backup 
on tape, etc. 



Table k'2. Device Status Byte for SIO, 
TIO and HIO instructions 



SIZE 

A 



CODEiOENTNO. 

51360 



SCALE 



REV. 



Tf400-002»-2A 



spec.no. 

SS-600-0058-JA 
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(k 







Bit 
Position 



•Function 



Error Corrected 



Flaw detection 



PrograB8Bin9 error 



3 
4 



A 



Write protection 
Parity error (XOP) 



Value 



1 
1 



Operational Error 



6 



Verification 



Header check byte 



Meaning 



Error Correction was success- 
fully applied to data read froa 
disk during block transaission. 
Data in core is valid. 

Flaw byte detected during Header 
Readt Write, Read, or Check -write. 

Invalid order detected; illegal 
address (address X'F' used for 
orders other than Select Test Mode 
or Conditional Release Interrupt) i 
invalid Seek address} address in- 
cresiented out of liatits %ifaile 
attempting a Read or Write orden 
invalid test aiode} Seek order re- 
ceived trtiile am was in aotiont 
first six bits of Seek order 
%rere not sero} or incorrect length 
detected for Seek, Sense, Header 
Read, or Header Write order. 

Write-protect violation. 

Order parity error detected; Seek 
address parity error detected; 
even parity received on a terminal 
order; or ICX> detected on address 
parity error (channel address 
parity error) . 

Device interface error detected; 
Kissing an on-sector signal fron 
device during a aultisector Read 
or Write; Biasing Read or Write 
clock, connand strobe, or status 
request acknowledgnent froB the 
device; detection of Seek address 
transfer verification coa¥>arison 
error during Seek, Read, or Write; 
device unavailable error or "not 
operational" signal detected fron 
device by the controller; or a 
Seek error during a Read or Write. 

Bead address verification error 
detected; sector address verifi- 
cation error detected; or cylinder 
address verification error de- 
tected tfhile reading a header. 

Header check byte error. 



Table 4-3. Device Status Byte for 
TDV Instruction 



SIZE 

A 



CODEIDENTNO. 

51360 



SCALE 



SPEC. NO. 

SS-600-0058-1A 



REV. 
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Bit 
Position 



1 
2 
3 



'Function 



H 
►I 



Data overrun 

Attention internet 
Release interrupt 
Reserved 

On-sector interrupt 

Reserved 



Seek tiaeout error 
internet 



Value 



Power down 
interrupt 



1 
1 




Meaning 



Data overrun (rate error) has 
occurred during execution of the 
previous order. 

Attention interrupt aclcnowledged. 

Release interrupt acknowledged. 

This bit is currently zero; how- 
ever, it Biay be used in future 
enhancements. 

On-sector interrupt acknowledged. 
Mote that either bit 4 or bit 6 
can be sett both cannot be set. 

This bit is currently zeroi how- 
ever, it may be used in future 
enhanceaents. 



Seek tineout error internet 
acknowledged. See note for bit 
4. If bit 6 is set, progran Bust 
issue a Restore Carriage order 
and retry the previous operation. 

Power down intemqpt 
acknowledged. 



Table 4-4. Device and Controller Status 
Byte for AID Instruction 



SIZE 

A 



CODE IDENT NO. 

51360 



SCALE 



SPEC NO. 

SS-600-0058-1A 



REV. 



SHEET 19 OF 



(1 



Bit 


1-2 

3 



m 



Function 

ORDER-IN CALL, 
service call. 



When set, causes the 7902 to issue an order-in 



Unassigned and always zero. 



rotnoT DONE sets count done latch in 7902 to enable an order-in 
S^cf^l. Bit^ll be used to terminate orders in «hich 
COUNT DONE is not received from the lOP. 

TNCOSRECT LENC3TH. An incorrect length condition as described 
i^'^Sn^^ of Reference 2.1 occurred during the order 
operation. 

n.»aKr«?MTssiON DATA ERROR. A transmission error condition as 
^^^iSf ?^ ^ectioH.a.S of Reference 2.1 occurred during 
STrSr op^rtfon? Parity errors detected ^ the IFX or 
7902 during data transmission will cause the bit to be set 
without processor action. 

apply. 

timisuAL END Bit must be set for any of the conditions listed 
rieSi^^.a 2 of Refenence 2.1. Bit defines an abnormal 
end to an order operation. 



SIZE 

A 



CODE lOENT NO. 

51360 



SCALE 



SPEC. NO. 
SS-60b-0058-lA 



REV. 



SHEET 20 OF 




TF-50O-O02a-2A 



^11 »^ rvnnhined with Other status maintained by 



Reference 2.1. 



call tCSU,I) « t^- "" i: S ciSs?1^^'^»i^ Uee 4.2J i. «c.l«d on 
^^Z£ "^t^^ iSpfTitTui be re.et ^en » or.er-in .e^cvxce ell 
is issued by the 7902. 
4.8 DMA TRANSFER CXWTRDL 

processor, f°'"!,'=^f|Jp'''lf ^"?S without further l=volv«»nt of the prooes- 
iS 'STf^oil^^d i« »i^l are describe, in the follo.in, perajrephs. 

4.8.1 Interface ^e^ Data Buffer 

The interface between the IPX and the DATA BUFFER consists of a single handshake 

system composed of the following signals. 

v4i=4.«^«i trl-state Unes provide transmission of data between 
DATA/PARITY-nine ^^^^^^^i '^''i^tf ^^ ^^^ 5rom the IFX onto these lines only if 
the IFX and the DATA BUFFER. Data is gat^o irw« "• 
signal DIR is low at ACK time. 

(4.8.5) has been set by the processor and: 

.. the aete register is ^i," -^^l:^^:.^^^"^*?-^^^";^^^^. 
b. the data register is enqpty it ■cransie* ox*= 

«:K-. signal ,«»r.ted by th. MT* BOFt«. to .clcno-ledge the r«,u.st for date 
transfer and to: 

a. clock data into the register if DIR ^^^^^^^^ii^e Uow) . 
S. gate the register onto the data lines if DIR is false Uowj 

* ;, K„ *h*. IFX to indicate direction of data transfer between 
DIR-a signal generated by the FJ,^ .f^t^Zned by the processor and determines 
the IFX and DATA BUFFER. !Phe signal is controiiea oy « *' 
the direction of data transfer per: 

„R . 1= data is transferred fr» ^ STt^^S^DS^ISr^: 
DIR - Oi data is transferred from tne it* w «» 
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A 



CODEIDENTNO 
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J2 tlT 

DATA 

♦PARITY 



4 



c^ 



Parity generation and checking will be provided on the data transmitted between 
the IFX and DATA BUFFER. Any parity error will set a latch which may be monitored 
by the processor (see 4.2) and will be reported to the lOP as a transmission data 
error (see 4.7) . 

4.8.2 Data Alignment Logic 

The data alignment logic provides alignment control of the data transmitted between 
the data register In the IFX and the four l»yte register in the 7902, Control of 
the logic is based on width of the service connection (one byte/four byte) and 
content of the IFX data register at start of set up or processing of data for a 
service connection. 

For single byte wide service connections, all data will be transmitted between 
the IFX and 7902 on the A byte data path. 

Four four-byte wide service connections data will be assembled in the IFX data 
register for transmission to the 7902 or will be held in the register for dis- 
assembly and transmission to the DATA BUFFER. This permits overlapping of word 
assembly/disassembly and lOP service connections. 

4.8.3 7902 Data Control 

The 7902 DATA CONTROL function provides control for* 

a. initiation of data service calls; ,. , , 

b. set-up of data in the 7902 registers prior to the «ervice call or during a 
service connecUon if the direction is in to the IOP» 

c. processing of the data received during a service connection If the direction 
is from the lOP. 

The function monitors signals lERR and EDX4R from the lOP on any service connection 
to determine if the next data service connection may be one byte or four byteswide 
(IERR-0, EDX4R^1). It drives signal CSLDATA to the 7902 to request a data service 
connection and DX4D to request a four fcyte wide service cjonnection. Ttoe data control 
function monitors sigiudsi 

a. ED to determine end of data on any service connection; 

b. ES to determine end of service connection; 
CDN (count done) to determine end of transmission for the present order. 



c 



(^ 





SIZE 

A 


CODEIDENTNO. 

51360 


spec.no. 

SS-600-0058-1A 


SCALE 


REV. 


SHEET 23 OF 



TP-aO»402»4A 



(• Mssiofis iito thelOP, and 1:wo clocks to strobe data into the proper byte of the 
data register ^en transmission is from the lOP. 

Processor control of this function is described in Section 4.8.5, 
4.8.4 Byte Counter— Interfac e Vector 126ft and 127ft 

^,,=<e*e rsf Mn oleven ai) bit counter which may be cleared by the 
The bvte counter consists oi an exeven w-xi «*«- v«v». v.-*^»»^ ^■■h^ nano anfl 

I^^^llr (see 4 8 5) and is incremented on each byte transfer between the 7902 and 

IT.--Z SZ^;^ be read f^^-^l^l^-lT:^^'^^^'^^^ 

LTd Tn^le^rSlTl^''^^^^ ^^l.'^.l^.:^T^ to -e XOP during an order. 

J^ service connection (see 4.7). Format of the counter contents is, 

IV 112e: least significant eight bits of the counter 

TV113«: BitO - NO DATA TRANSMITOED. This bit is set when the counter is 
IV 1138. Bit u ^:i_ea^^i (see 4.8.5) and is reset if any byte transmission 

occurs. 
Bit 1 - MORE THAN 1024. This bit, when set, indicates ^^^t J^e 

data transferred between the 7902 and IFX has exceeded 1024 

bytes. The bit will remain set until cleared by the 

processor (4.8.5). 

Bit 2^5 - Zero 

Bit 6,7 - Most significant two bits of the counter, 

4 8 5 Processor Data Control— Interf ace Vector 130b 

Bit Meaning 

INHIBIT FOUR BYTE TRANSFERS. When bit is set, all data transfers be- 
tween the lOP and controller will occur on the one byte data path, 

1 SEI£CT PROCESSOR INPUT. When bit is set, the interface between tiie 
' ^^egi^r Sd^TA BUFFER (see 4,8.1) is inhibited and input to 

the data register from the processor data bus is enabled. 
o TK miR) controls the direction of data transfer between the lOP 

' L'coni;oli:r supplies signal DIR to ^^ P^^^ ^f ^^.J^^^iS:^ 

DIR to the DATA BUFFER and signal IN/S2 to the 7902, Bit i^^. 

for transfer to the lOP (in) , false for transfer from the TOP Cout) . 



K^ 



o - ou'i 



SIZE 

A 



CODE IDENT NO. 

51360 



SCALE 



SPEC. NO. 
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REV. 
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r 






Bit Meaning 

3 RESET BYTE CODNTER. The bit, when true, produces a single pulse which 
resets the byte counter (see 4.8.4). 

4 ENABLE DATA TRANSFER. When the bit is set, data transfer may occur 
between the controller and the lOP (see 4.8,1 and 4.8.3). 

5 RESET ORDER RECEIVED. When true, the bit produces a single pulse 
which resets the ORDER RECEIVED status flat (see 4.2), 

6 FORCE JOB INPUT PARITY ERROR. When the bit is set, a JEero is forced 
on the parity line to the TOP. Used only nAen executing test node 
orders (Reference 2.1, Section 4.2.1*13). 

7 FORCE lOP OUTPUT PARITY ERROR. When the bit is set, a one is forced 
on the parity line from the lOP. Used oixly when executing test mode 
orders (Reference 2.1, Section 4.2.1.13). 

4.9 MODIFIER BIT STORE 

The MODIFIER BIT STORE provides a storage function for the device interrupt enabling 
bits contained in SEEK or RESTORE CARRIAGE orders. These bits are the most signifi- 
cant bits of the order byte (M) as described in Section 4,2.1 of Reference 2.1, 

The store contains sixteen locations, one for each of the devices which may be 
attached to the controller. The contents of the store will be set during the 
execution of the SEEK or RESTORE CARRIAGE order by the processor. The location in 
the store is determined by the device logical address that is latched into the IFX 
by the SIO that iniUated the order or order chain (see 4.15), The processor will 
set the device bit via the SET MODIFIER BIT cwnnand (see 4.12.1) , 

The modifier bit is utilized by the processor in initiating an on-sector or seek 
timeout error interrupt (see 4.6 and Table 4-4). These interrtq?ts may only be 
initiated by the processor if the modifier bit for the device is set. The modifier 
bit Is reset by: 

a. an HIO instruction. Only the specific bit for the addressed device is reset, 

b. an HIO instruction in response to a device on-sector or seek timeout error 
interrupt (see 4.6). Only the bit corresponding to the device for which the 
interrupt %mis issued will be reset. 

c. an 1/0 RESET. All modifier bits will be reset. 

d a RESET MODIFIER BIT or RESET Mi MODIFIER BITS command issued by the processor 
^ee 4.12.2). These comnands will not normally be utilised and are included 
^ly for hard\nre diagnostic purposes. 



CODE IDENT NO. 

51360 



spec.no. 
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4.9.1 Modifier Bit Store Data — IV Addresses 131b and 132b 

nP -. * *« «* «.K» MonxFiER BIT STOKE may be monitored by the processor via input 
^ The «»*f ^ °f ^J^^ SS^^ceJectS addresses 131 and 132 octal Ueft bank) . The 
functions «^J^i^i"?,t°^f*2tI for l^es 10 and 11 of the data returned to the lOP 
processor will utilize the data tor uytes xu anu ** " T,a*„^«ne« 2 i^ Device 
during execution of a SENSE order Csee Section 4.2.1.12 of Reference 2.1). Device 
address/bit position correspondence »d.ll be: 



DEVICE ADDBESS 


[HEX) 


it 


IV-131 


IV-132 








8 


1 




9 


2 




A 


3 




B 


4 




C 


5 


|> 


D 


6 


6 


E 


7 


7 


N/A 



4.10 RELEASE MARK STORE 

The RELEASE MARK STORE provides storage on a device basis for a bit **ich enables 
Se S^ -release interrupt" to occur. This interrupt is pertinent only to 
^tiole^ccess systems and is described in Section 4.5.2.3 of Reference 2,1, 
SSe intS^pts STenabled only when the release interrupt mark ~ntrol is set 

* f SsS J£e^ I^l^T CX)«TROL command (see 4.13.2) to clear the release mark 
control and disable any release internets. 
The processor will scan the devices and if a device has a "releasen signal set will: 

. set the device bit in the REMIASE MARK STORE via a SET REI£ASE MARK comand 
(see^l^I) ^e dSvice bit is addressed by the logical address established 
by the processor (see 4.12.1) during the scan. 

b. reset the release signal from the device. 



c. 



««*. >^^*- 9 of AID Status (see 4.6) the logical address of the device in the 
"«"rit :fn^l "^4!?" i.^ i.s«e i lnt«rupt call CIL if ». interrupt 
call is set and controller is not busy. 



#. 
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If a TIO, TDV, HIO or SIO instjniction is issued to a device other than the one 
causing the release interr»«>t, the interrupt will be removed but will be raised 
later by the processor in scanning the devices and RELEASE MARK STORE contents, 

4.11 ATTENTION STORE 

The ATTENTIC»J STORE provides Storage on a device basis for the ATTENTICW bit from 
the device. This bit indicates that: 

a. .a head movement has completed or timed out, or 

b. Bome manual operation has occurred at the device i.e., power up, pack change, 
etc. 

The processor will scan the devices and when it finds an ATTENTIC3N signal willi 

a. set the corresponding device bit in the ATTENTION STORE by Issuing a SET 
ATTENTIOJ coounand as described in 4.12 and, 

b. reset the ATTENTIca* signal from the device. 

When the controller is not busy, the processor will scan the MODIFIER, RELEASE MARK 
and ATTENTION stores in order to determine the necessity of a device interrupt call 
as described in 4.13. 

The bits of the ATTENTION STORE, %*en set, will indicate that either an attention 
interrupt or an on-sector interrupt is required. An attention interrupt is indi- 
cated if the corresponding bit of the MODIFIER BIT STORE tsee 4,9) is not set. 

The bits of the ATTENTION STORE may be set or reset by the processor as described 
in 4.12, and may be reset l>y an HIO, AIO in response to an attention or on-sector 
device interri5>t, or by an 10 RESET. The AIO or HIO clear only a single bit, 10 
RESET clears all bits. 

4.12 BIT STORE CONTROL 

The processor may set or reset the bits in the MODIFIER, REIZASE MARK;, and ATTENTION 
bit stores by utilizing the interface vector functions described below, 

4.12.1 Set Bit— IV Address 133ft 

An output function utilizing interface vector address 133 octal Cleft bank) will 
be utilized to set bits in the stores. Bit significance of the byte is described 
in the following: 
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Bit Fxinction 

Unassigned and always sero. 

1 SET REI£ASE MARK. This bit, when true, will cause the bit in the 
RELEASE MARK STORE (see 4.10) specified by bits 4 through 7 to be 
set. 

2 SET ATTENTION. Biis bit, when true, will cause the bit in the 
ATTENTION STORE (see 4.11) specified by bits 4 through 7 to be set. 

3 SET MODIFIER BIT. This bit, when true, will cause the bit in the 
MODIFIER BIT STORE (see 4.9) specified by bits 4 through 7 to be set. 

♦*-7 DEVICE ADDRESS. These bits define the logical device addresses, 

through E, hexadecimal, used by the lOP to address the disk drives. 
Each store contains one location for each device. 



4.12.2 Reset Bit— IV Address 134ft 

An output funcUon utilizing interface vector address 134 octal Ueft bank) will 
be used to reset bits in the stores. Bit significance of the byte is described in 
the following: 

Bit Function 

RESET ALL BITS, This bit, if true, enables resetting of all bits of 
any bit store having its control bit 1 through 3 set. 

1 RESET RELEASE MARK. Enables resetting of the bit in the RELEASE MARK 
STORE (see 4.10) specified by bits 4 through 7, If bit is true, 
bit 1 will cause all bits to be reset. 

2 RESET ATTENTION. Enables resetting of the bit in the ATTENTION STORE 
(see 4.11) defined by bits 4 through 7. If bit is true, bit 2 will 
cause aU bits of the ATTENTION STORE to be reset, 

3 RESET MODIFIER BIT. Enables resetting of the bit in the MODIFIER BIT 
STORE (see 4.9) specified by bits 4 through 7, If bit is true, 
bit 3 will cause all bits of the MODIFIER BIT STORE to be reset. 

♦^•7 DEVICE ADDRESS. These hits define device logical address and bit store 
location as defined in 4.12.1. 

The bit stores are also reset by HIO or AIO instructions or by 10 RESET as described 
in 4.9 through 4.11. 
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4.13 INTERKDPT OaJTROL ' 

The T3281 controller nay, when not busy, raise device interrupts if conditions 
remiire. Miese interrupts are described in Section 4.5.2 of Reference 2.1, and 
d^icted in the AIO status byte described in Section 4.6 of this document. The 
processor will t 

a. scan the contents of the bit stores described in Sections 4.9 through 4.11 to 
determine if a device interrtflpt is required? 

b. select the device and monitor other status if necessary to determine the 
intemqpt typet 

c. set up the proper AIO status bit as described in 4,6, Table 4-4; 

d. set up the device interrupt address and issue the interrupt call. 
4.13.1 Bit Store Scan 

The processor will scan the contents of the bit stores described in Section 4.9 
through 4.11 fay: 

a. establishing the bit store device address via an output IV-1338 or 1348 as 
described in 4.12 with bits through 3 set to seroj 

b. monitoring the bit store contents via an input funcUon utiUsing interface 
vector address 135 octal (left bank). The format of the data returned is: 

Bit Function 

<H4 Zero 

5 REZfASE MABK 

6 ATTENTION 

7 MODIFIER 

Bits 5 through 7 define the type of device interrupt to be posted by the processor 
as per: 



5 6 7 
X 1 
X 1 1 



1 X 



Interrupt Tvpe 

Attention 

On sector or seek time-out error. The device must be interrogated 

to determine if a seek time-out has occurred. If not, the rotational 

position counter for the device (Reference 2.3) must be interrogated 

prior to raising the interrupt. 

Release Interrupt. 
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4 13.2 ------T^ call-TV ftddress 136a , , ', , 

« A^„*^^ Interrupt as described in 4.13.1 

aeftbank). The bit format of the l^te is » 

Bit Function 

"" r ^i^ bit when true, will set the interrupt call latch 

" » ^T^.'^oi, '^Is'm; :Sri be rUt when CXL is .et. 

, C-SECTOK K.S.T --X..^s Mt fen -e :^^^^^^ 12^^' 
edge of the on-sector wi»f * *?/^^J^ ^^ce is defined by bits 3 
bit 4 of AIO status (see 4.6) is set. oevi 

through 7. 
2 Zero 

4.15). Bit will be zero otherwise. 
*.7 DEVICE MDPESS. These bits define thj logical adtoe^^of^th^^^ 
I "^^ ^which the device i^terr^t was initiated Tt.^ ^^ ^ ^^ ^^^ 

(m returned to the lOP by an AIO if bits i, -«, 

1^1 (see 4.6) is set. 

. ;io«.ioA other than that defined by 

Sn.l.S^ln ■rtJ«""c.«o/« th. bit .tor.. «. «t x«.t. 

4 14 INTEKaJPT «n> OIBER COmOL-lV MDRESS 1378 

- «™.. vector 137 octia Cleft b«*) to proirite 

^ p.oc«r -i^i^^i^^^f »SS ^^^SS^OL «a oth„ cont«.I function.. 
J^riS^ofSe'lS" L'5:.Si^ in t^ follcin,. 
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Bit Meaning 

<H5 Unassigned 

6 SET RELEASE IKTERRDPT CCMITROL This bit will be used during execution 
of a CONDITION RELEASE INTERHDPT order to enable release interrupts 
and the RELEASE MARK STORE described in 4.10. 

7" RESET RELEASE INTERRBPT CONTROL. This bit vill be used during the 
execuUon of a CONDITION RELEASE INTERRDPT order to irfiibit release 
interrupts and clear the REI£ASE MARK STORE described in 4.10. The 
' control is also reset by an HIO instruction with device address X»P' 
or an 10 RESET. 

4.15 DEVJCE LOGICAL ADDRESS — IV ADDRESS 1408 

The DEVICE LOGICAL ADDRESS function 8ho%m in Figure 4-1 stores the device address 
contained in SIO. BIO, TIO and TDV instructions. The address is used to determine 
device .election by supplying inputs to the address translator Otefere^ce 2.3) 
which selects the physical drive corresponding to the logical device address. The 
device address established by the 1/0 commands may be monitored by the processor 
via ii«)ut functions utilizing interface vector address 140 octal Qef t bank) , The 
format of the byte returned is: 

Bit Function 

DOAL ADDRESS MODE. Set by « switch on the IPX to Indicate 7902 can 
recognize two controller addresses. 

1 DISK CONTROLLER LSB. Set by" * switch on the IPX to indicate thfe state 
of bit 3 »Aich ^pUes to the disk controller. Determines which address 
■elects the disk drives on Z/0 cranands. 

2 Zero 

3 CONTROUZR ADDRESS LSB. The least significant bit of the controller 
address received in the Z/0 cdsnand. 

4*7 DEVICE ADDRESS. The logical device address received in the I/O command. 

The 7902 can be operated in a mode that allows acceptance of two controller addresses 
differing wily in the least significant bit t3). 
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4.16 DEVICE ADDBESS MPX 

The DEVICE ADDRESS MPX provides the device address returned to the lOP during service 
connections or MO coimnands. The outputs of the multiplexer will reflect the DEVICE 
LOGICAL ADDRESS (see 4.15) for service connections or AlO commands for channel end 
Interrupts initiated by the lOP. It will reflect the device address* established by 
the processor (see 4.13.2) for AIO comnands in response to a device interrupt Csee 
4.X3). 

4.17 7902 OFFLINE CONTROL — IV AIHJRESS 141b 

The processor will have the capability of switching the 7902 interface on-line or 
bff-tline from the lOP. Interface vector address 141 octal aeft bankl will si^pply 
this function. Bit 7 of the byte will cause the 7902 to be on-line if true, off-line 
If false. At power turn on, the 7902 will be off-line. The processor %d.ll set the 
7902 on-line only after the initial program load is congpleted and initial device scans 
are conpleted for establishing device address and status. 

4.18 TEST CKITROL 

The TOST CONTROL function of the IFK/7902 nodule, ^en the 7902 modules are off-line 
frOTi the lOP, provides: 

a. control of the 7902 modules 1^ the processor for simulation of lOP signals. This 
function can be used in stand alone hardware diagnostics in order to verify the bas<. 
ic functionality of the lOP interface without involving any disk drives or the lOP. 

b. provide a control path for a test panel or device to simulate funcUon of the 
lOP in order to test or troubleshoot the controller and devices funcUonally, 

The test control functions are described in the following. 

4.18.1 Test Data— IV Address 142r through 152fl 

The processor will simulate data from the lOP via an output function utilizing 
interface vector addresses 142 through 152 octal tleft bank) to load a register whlcih 
sv5>plies the test data byte TDO through TD7 to the 7902. The register will simulate: 

a. device addbress for I/O instructions CSIO, HIO, etc.)i 

b. data from the lOP during data-out service connections; 

c. order byte from the lOP during order-out service connections? 

d. terminal order from the lOP. Por this function, the bit significance of the 
l^e is: 

Bit Meaning 
INTERRUPT 

Jl codnt done 

2 command chain 

3 unusual end (lop halt) 

4*7 Zeros 
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The interface vector addresses represent the four byte wide lOP data interface as 
follows: 



IV 1428 
IV 1438 - 
ZV 1448 
IV 1458 - 
IV 1468 



A byte 

- B byte 
C byte 

- D l>yte 
All bytes 



(A.B,C,D) 



f 



( 



Device addresses for 1/0 instructions, order codes, and terminal orders will always 
be transmitted on the A byte. All data bytes for one byte wide data-out service 
connections will be transmitted via the A byte. The other IV addresses will be used 
. only in setting vip data for simulation of four byte »d.de data-out service connections. 

4.18.2 Test Control— IV Addresses 147r through 152r 

The TEST CONTROL function consists of registers which nay be loaded or read by the 
processor via interfacW vector addresses 147 through 152 octal Uef t bank) , These 
registers provide the processor %d.th the capability of simulating lOP control func- 
tions. The bit significance of the registers are described in the following; 

4.18.2.1 I/O Function— IV Address 1478 

Interface vector address 147 octal (left bank) will be used by the processor to 
simulate lOP functions. Bit significance of the byte isi 

Bit Function 

SIO. Start I/O instruction indicator 

1 HIO. Halt I/O instruction indicator 

2 AIO. Adcnowledge internet 

3 FS. Function Strobe 

4 ABC. Acknowledge Service Call 

5 TIO. Test 10 instruction indicator 

6 TDV. Test Device instruction indicator 

7 lORST. lO BESET 

Functions and timing of these signals are defined in Reference 2,6, 

4.18.2.2 lOP Timing— IV Address 1508 

interface vector address 150 octal Ueft bank) will provide processor simulaUon of 
lOP signals for service connections and single phase step control of the 7902. Bit 
significance of the byte is: 
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Bit 



'1 
2 
3 

4 

5 

6 

' 7 



Function 

EDX4. lOP has four byte wide data Interface . 

EbX2. XOP has two byte wide data interface. _ 

STEP. Allows 7902 to operate in single phase step BOde. 

PHASE CLCXac. If bit 2 is true, produces single pulse iftiibh will 

advance 7902 timing by one phase. 

lERR. Inhibit extended interface. 

ES. End Service. 

ED. End Data. 

USA. Request Strobe Acknowledge 



Function and timing of these signals, except bi.ts 2 and 3, are described in Reference 

2.6. 

4.18.2.3 7902/iaP Control—IV Address 1518 

«^ce collections o^interr^pts. request data handshakes or respond to I/O commands. 
The bit significance of the layte is: 

Bit Function 

FSL. Function Strobe Acknowledge 

1 CCl (DOR) . Condition Code bit 1 

2 CC2 (lOR) . Condition code bit 2 

3 CCB. Conttand C h ai n 

4 CIL. Interrupt Call 

5 CSL. Service Call 

6 DX4. Four byte wide service request 

7 RS. Request Strobe. 

Function and timing of these signals are defined in Reference 2.6, 
4 18.2.4 Function Response Lines— IV Address 152b 

a. atattts byte shown in Table 4-2 for SIO. HIO or TIO instrucUons (see 4.41, 

b. status byte shown in Table 4-3 for TDV instructions (see 4.5), 

c. controller and device address during time a aervice call is acknowledged or 
In response to an AlO instrucUon. Byte format is. 

^ts CH'3t controller address 
Bits 4*-7t device address 
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* ^ >«^ Ml external control panel Which 
«««..»nT function provides an i^te'^****/**^ f^a^Siallow controller func- 
5he TOST CONTROL faction p certain extent /and will J"" ^ Reference 

thr.e function e"*' iS ft^^S? »J<4' " «« «"°°!;?f .f^^^^to the reai.t.r. 
Siciiili'in 4 U-^ S: t-i!4«» t?.^ the aet. Une. into th. r^i-tere. 

Function 
4 2 1 








1 
1 
.1 

1 






1 
1 
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1 
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A Wte 

thytB 
/x> tfStB 
; All bytes (A,B,C,D) * mXo 1 

lOP^WING as described in 4.18.2.2 



1 ^ ^ ' V «i consist of the 7902AOP COMTROL 

5.0 TPfiT FEATORES \ / ^.^lav of order and 

IFX Status byte (4.2) / 

order byte (4.3) 

SIO, TIO. HIO status (4*4^ 

TOV status (4.5) 

MO status (4.6) 

operational status (4/7) 

Svice interrupt »*f ««^/J;f *" 

2vice logical address W;^^. . ,- 

?iS/I0rfunction/described in 4.1B 

Parity error indicator 



. a. 
b. 
c. 
d. 
•. 
f. 

g» 
h. 
i. 




• 



6.0 rTBCTIT REQO IREMEOTS 

ccmnercial teniperature range dual in-line integrated circuits. s ^ 
logic will be used %ihere required by Bystea timing. 

7.0 PHYSICAL 

. M ■ -<««!« r.4r«ult card whose dimensions are 11.75 by 15.4 

8.0 POWER REQUIREMENTS 

«„ lrX/7902 r«ja». »1, «VDC provided h, the «rd viU b. 4 »^ «xl— - 
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T«l«fi* Comp«»f Produrtfc Inc. P*P«^^ 

forbidden. ■" 
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